The effect of swainsonine and castanospermine on the sulfation of the oligosaccharide chains of N-linked glycoproteins.
MDCK (Madin-Darby canine kidney) cells infected with the NWS strain of influenza virus incorporate 35SO4 into complex types of oligosaccharides of the N-linked glycoproteins. On the other hand, when these virus-infected MDCK cells are incubated in the presence of swainsonine, an inhibitor of the processing mannosidase II, approximately 40-80% of the total [35S]glycopeptides were of the hybrid types of structures. Thus, these sulfated, hybrid types of glycopeptides were completely susceptible to digestion by endoglucosaminidase H, whereas the sulfated glycopeptides from infected cells incubated without swainsonine were completely resistant to endo-beta-N-acetylglucosaminidase H. When virus-infected MDCK cells were incubated in the presence of castanospermine, an inhibitor of the processing glucosidase I, the N-linked glycopeptides contained mostly oligosaccharide chains of the Glc3Man7-9GlcNAc2 types of structures, and these oligosaccharides were devoid of sulfate. Structural analysis of these abnormally processed oligosaccharides produced in the presence of swainsonine or castanospermine indicated that they differed principally in the processing of one oligosaccharide branch as indicated by the structures shown below. They also differed in that only the swainsonine-induced structures were sulfated. These data indicate that removal of glucose units and perhaps other processing steps are necessary before sulfate residues can be added. (Formula: see text).